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2. Rap idl y- s o 1 idi f ied materials of plate and thin line 

(1) Rapidly- solidified ribbon by roll method 

Ribbons and thin plates which are uniform in shape are 
prepared by causing alloy melt to contact a roll which is a 
cooling member. The single roll spinning method (Fig. 2(a)) 
that causes an alloy melt flowing out of a nozzle orifice to 
be solidified on a roll in rotation and the double roll spinning 
method (Fig. 2(b)) that causes the alloy melt to be solidified 
by having it nipped between rolls in rotation are available. 
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Fig. 2 Preparation of quench solidified ribbon with roll 
[Source] Minoru Doi and Toru Miyazaki "Metal", March issue, Agne, 1988, 
6P 
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Though the double roll spinning method produces a material 
excelling in accuracy of plate thickness because the method 
cools the alloy melt while pressing the melt from both surfaces, 
the method suffers from the shortcomings of encountering 
difficulty in controlling the conditions of manufacture as 
compared with the single roll spinning method , giving rise to 
a worked structure and being incapable of manufacturing ribbons 
of large width. At present, the single roll spinning method 
predominates in all methods available for the manufacture of 
amorphous ribbons which are used as in magnetic head materials 
of audio devices. In the early stage of the innovation of the 
single roll spinning method, the nozzle had a single orifice 
as regards the shape of opening and the ribbon fabricated by 
using the nozzle had a width of 10 mm or less. Owing to such 
technical improvements as were directed to forming the orifice 
in a rectangular shape and enabling the nozzle to approach 
extremely (1 mm or less) to the roll surface, amorphous ribbons 
measuring about 200 mm in width and about 30 jjl m in thickness 
are now being mass produced. In the single roll spinning method, 
the control of the paddle which is formed between the roll 
surface and the nozzle orifice part as shown in Fig. 3 is very 
important for the production of the ribbon. The relation 
between the roll surface speed and the length of the paddle in 
the direction of rotation is shown in Fig. 4 and the relation 
between the thickness and the width of the produced ribbon is 
shown in Fig. 5, which were determined during the preparation 
of an iron-based amorphous material by the use of a rectangular 
nozzle 4 ' . 

The length in the direction of rotation decreases in 
proportion as the speed of the roll increases. That is, the 
thickness of the ribbon decreases because the time required for 
the roll to pass through the melt is shortened. 
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Fig. 3 Paddle formed between the roll and the nozzle 
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Fig. 4 Relation between roll surface speed and length 
of paddle in the direction of roll rotation 
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Fig. 5 Relation between roll surface 
speed and ribbon thickness 
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Fig. 8 Schematic diagram of melt drag method 
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(3) Rapidly-solidified sheet by the melt drag method 

The melt drag method is a technique for producing a sheet 
of a thickness of from 0 . 5 to several mm' s by drawing out a melt 
with a single roll in rotation and continuously solidifying the 
melt in motion. The tundishes are classified by the shapes 
thereof into the closed type of (a) and the open type of (b) 
illustrated in Fig. 8. Though the closed type which causes the 
melt to be applied to the roll surface fits the manufacture of 
a sheet, it complicates the control of such factors of 
manufacture of material as the position of the tundish and the 
gap from the roll. The cooling speed which is approximately 
10 2 2 1Q 4 K/s offers such advantages as refine the texture, save 
the labor involved in the process of manufacture, and enable 
preparation of a dif f icult-to-f orm material. The melt drag 
method suffers the cooling speed to decrease on the free 
solidified surface as compared with the roll contact surface 
and deprives the solidified texture of uniformity in the 
direction of the thickness of the ribbon. Further, the free 
solidified surface is less favorable in surface properties and 
in precision of sheet thickness than the roll contact surface. 
This problem, however, is improved by causing the unsolidified 
layer to be shaped with a forming roll immediately after it has 
been drawn out from the melt 8) . By having two tundishes 
installed one on top of the other, it is made possible to prepare 
a clad material which abounds in bond of adhesion in the 
interface 9 ' . 
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